Community Home-Based Care (CHBC) has evolved in resource-limited settings to fill the unmet needs of people living with HIV/AIDS (PLHA). We compare HIV and tuberculosis (TB) outcomes from the Nsambya CHBC with national averages in Kampala, Uganda. This retrospective observational study compared HIV and TB outcomes from adults and children in the Nsambya CHBC to national averages from 2007 to 2011. Outcomes included numbers of HIV and TB patients enrolled into care, retention, loss to follow-up (LTFU), and mortality among patients on antiretroviral therapy (ART) at 12 months from initiation; new smearpositive TB cure and defaulter rates; and proportion of TB patients tested for HIV. Chi-square test and trends analyses were used to compare outcomes from Nsambya CHBC with national averages. By 2011, approximately 14,000 PLHA had been enrolled in the Nsambya CHBC, and about 4,000 new cases of TB were detected and managed over the study period. Overall, retention and LTFU of ART patients 12 months after initiation, proportion of TB patients tested for HIV, and cure rates for new smear-positive TB scored higher in the Nsambya CHBC compared to national averages. The findings show that Nsambya CHBC complements national HIV and TB management and results in more positive outcomes.
Background
In the wake of the human immunodeficiency virus (HIV) epidemic in Sub-Saharan Africa (SSA), alternative service delivery models like the Community Home-Based Care (CHBC) [1] [2] [3] [4] [5] [6] have evolved to fill the gap left by overstretched and underresourced health systems. CHBC includes any form of care (physical, psychosocial, palliative, and spiritual) given to the sick and the affected in their own homes and care extended from the hospital or health facility to their homes through family participation and community involvement [7, 8] . CHBC provides for the unmet needs of the large and growing population of PLHA in many resource-limited settings [7, 9, 10] . However, the effects of CHBC on national HIV and TB outcomes have not been examined in detail.
In Uganda, the first CHBC programmes were established in 1987 in response to increasing numbers of acutely ill HIV/AIDS patients leading to congestion of hospital 2 ISRN Public Health wards, increased staff workload, and excessive pressure on infrastructure. Three different organisations pioneered this approach: Kitovu Mobile HIV Programme, The AIDS Support Organization (TASO), and Nsambya Hospital Home Care Department, popularly known as Nsambya Home Care (NHC). TASO was started by local people, whereas, Kitovu Mobile and Nsambya Home Care were pioneered by catholic missionary sisters from Ireland.
HIV and TB present important public health problems and health systems challenges for the country. According to the 2011/12 Uganda AIDS Commission Progress Report, Uganda has a generalized HIV epidemic, and prevalence has increased from 6.4% in 2004 to 7.3% in 2011 [11] . Uganda is also one of the 22 high-burden countries with respect to TB [12] , and the 2012 WHO Global TB Control Report shows that Uganda had a TB prevalence of 183 (95-298) and an incidence rate of 193 (156-234) per 100,000 population, respectively. In the same report, 53% of TB patients tested positive for HIV [13] . To deal with the dual epidemics, the ministry of health (MoH) developed national policy guidelines for the integrated management of TB/HIV coinfection. The guidelines aim, among other things, to reduce the burden of both diseases, by improving detection and quality of care and promoting access through decentralization of services to the lower levels of the health systems, where the majority of the population lives [14] .
The Ugandan guidelines for scaling up ART [15] outline a primary care approach and make provisions for a CHBC model, in line with the WHO framework for action on CHBC in resource-limited settings [7] . This encourages synergies in the implementation of interventions for both HIV and TB. By mandate, CHBC is expected among other functions to provide palliative care and pain management, implement HIVrelated interventions, and serve as a bridge to extend HIV care, treatment, and psychosocial support services beyond the traditional health facilities to the large and growing population of PLHA in their homes and communities [16] . Clearly, CHBC is consistent with the designed national response, and as a service delivery model, it could promote integrated management of the dual epidemics in Uganda and other settings with similar problems [17] [18] [19] [20] .
In this paper, we describe the Nsambya CHBC and examine the results and their effects on national HIV and TB outcomes and their contribution to health systems strengthening in Uganda. Additionally, we highlight some challenges and recommend practical steps to strengthen implementation of CHBC in a resource-limited setting.
Methods

Study Design, Setting and Population.
This retrospective observational study compared HIV and TB outcomes from the Nsambya CHBC to national averages reported by the National TB and Leprosy Programme (NTLP) and the National AIDS Control Programme (NACP) over five years (2007) (2008) (2009) (2010) (2011) The study population consisted of adults and children receiving HIV and TB care, treatment, and psychosocial support services over the study period.
Description of CHBC.
NHC was established to extend basic health services into patients' homes, reduce pressure on hospital workers and infrastructure, and encourage family members to participate in the care of their relatives. This service was also intended to promote early hospital discharge, follow-up after discharge, and community involvement. What started as a team of three health workers providing palliative care to patients in their homes has evolved into a specialized HIV and TB centre. NHC has a catchment area stretching across four districts in and around Kampala and covers approximately 21 km in radius. The estimated population of the catchment area was about 4 million in 2012 [21] . Over the years, NHC has evolved into a CHBC with the development of community components, which include community engagements, a community-based volunteer programme, community outreach programmes, and outreach clinics.
The Nsambya CHBC is a blend between facility-based care and home-based care with the community serving as an important intermediary. It employs task shifting to overcome some of the shortages in the workforce and uses home visits and outreach clinics to get services closer to patients. In addition, psychosocial support services help patients to deal with some of the challenges posed by HIV positive status and poverty in accessing healthcare in poor-resource settings. The pillars of the CHBC and how they function, patient enrolment practice, tracking of defaulters, and other interventions have been described in detail in a previous study [22] .
Programmes Implemented with CHBC.
Prior to implementing programmes with the CHBC, donors and partners made concerted efforts to operate within existing national policy guidelines as much as possible. That understanding paved the way for establishing a framework of administrative and operational integration among donors and partners aimed at coordinating resources, promoting efficiency, and avoiding measures that could potentially damage the health system.
Within that framework, several closely related programmes were implemented with the CHBC: HIV prevention education, counselling and testing, ART, HIV chronic and palliative care, TB treatment, Intensified TB Case Finding (ICF), and Isoniazid Preventive Therapy (IPT). The programmes were vertical owing to the weak state of the general health system, and the approach can be considered as a contextualized solution [23] [24] [25] [26] . Nonetheless, the Nsambya CHBC has extensive and important functional linkages to the general health system and all the relevant stakeholders. For instance, the MoH supports the TB clinic within the Nsambya CHBC to function as a national referral facility that provides TB treatment for the public and participates in surveillance activities and national TB-HIV studies. The various interrelationships of the Nsambya CHBC are illustrated in Figure 1 , and the key players, processes, and linkages to the observed outcomes are summarized in Figure 2 .
The Nsambya CHBC was funded mainly by nongovernmental initiatives through a long-standing faith-based solidarity, and minimal support from the MoH. The faithbased solidarity also provided vital technology and technical assistance to achieve a common goal. The goal was to provide comprehensive HIV care, treatment, and psychosocial support services for HIV-infected patients and their families and affected communities. Services were generally free of charge; however, adults paid a user fee of 1,000 Uganda shillings, the equivalent of 38 cents of a US dollar at the time of this study, per visit.
Data Collection.
Data from routine programme activities, programme reports, patients' records, and HIV and TB registers at NHC were collected for the study. Country-level data were obtained from the NACP and NTLP reports as well as from global HIV and TB reports. Some of the data were incomplete from the three institutions in the study. Consequently, the analyses were limited to periods with complete data, and that has been provided under Section 3.
Statistical Methods and Data Analysis.
Primary study outcomes included the proportions of ART patients retained in care, LTFU and mortality at 12 months from ART initiation, proportion of TB patients tested for HIV, and cure and defaulter rates for new smear-positive cases. Secondary outcomes included HIV-TB coinfection and ART status among defaulters and bed occupancy rate for HIV-related hospital admissions within 12 months of starting the CHBC. Bed occupancy rate was determined from a hospital report (unpublished).
The data were analyzed with Microsoft Excel programme version 2010 and STATA version 12. Chi-square tests were used to determine the differences and trends between the mean outcomes from the Nsambya CHBC and national outcomes. In addition, chi-square test and Fisher's exact test were used to determine differences in the proportions of TB defaulters coinfected with HIV, not coinfected, receiving ART, and not on ART.
The Uganda National Council for Science and Technology granted ethical approval for the study (UNCST Ref: HS 1383). The relevant authorities waived informed consent.
Results
Effect on HIV Patient Outcomes.
It is estimated that about 14,000 PLHA and their families have been enrolled in the Nsambya CHBC since its inception in 1987. Overall, about 91.6% were adults, 67.7% were females, and 8.4% were children. From January 2009 to December 2011, on average, 90% (89%-91%) of the Nsambya CHBC patients on ART were retained in care, 12 months after ART initiation, compared to 83.3% (83.2%-83.4%) for the national average. The difference was significant ( 2 = 60.3, < 0.001) and the trends were significantly different ( 2 for trend = 26.8, < 0.001), with the Nsambya CHBC having more positive trends than national ( Table 1 and Figure 3 ). The Nsambya CHBC recorded an average LTFU rate of 5.7% (4.9%-6.4%) for ART patients 12 months after initiation, compared to the national figure of 8.7% (8.6%-8.8%). Overall, LTFU differed significantly ( 2 = 95.8, < 0.001), as well as the trends ( 2 for trend = 95.7, < 0.001), with the Nsambya CHBC having a significantly decreasing trend compared to the national trend (Table 1 and Figure 4 ).
The proportion of ART patients that died, 12 months after ART initiation, was 5.4% (4.7%-6.1%) for the Nsambya CHBC and 4.6% (4.5%-4.7%) for the national figure. Overall, the difference in mortality ( 2 = 38.9, < 0.001) and the trends were significant ( 2 for trend = 35.8, < 0.001). However, the trend was significantly decreasing under the Nsambya CHBC compared to the National (Table 1 and Figure 5 ). The difference was significant ( 2 = 21.2, = 0.001), but there was no difference in the trends ( 2 for trend = 3.0, = 0.083, Table 2 and Figure 6 ). New smear-positive TB defaulter rates were 10.1% and 10.7% for the Nsambya CHBC and National, respectively. The difference was not significant ( 2 = 2.1, = 0.541) and the trends did not differ ( 2 for trend = 0.02, = 0.877), Table 2 and Figure 7 .
Overall, there were 110 TB defaulters, 54.5% (60/110) were enrolled in care in the Nsambya CHBC and the rest were referrals from other facilities. Majority of the TB defaulters were HIV-TB coinfected (72%, < 0.001) and included all the TB defaulters enrolled in care in the Nsambya CHBC, who accounted for 76% ( < 0.001) of all the HIV-TB coinfected defaulters. Overall, minority of the TB defaulters were receiving ART (39%), and when stratified by source of patients, the proportions were similar: 38% versus 42% ( = 0.769) for Nsambya CHBC patients and referrals respectively ( Table 3 ).
Effect on Bed
Occupancy. The immediate impact of the Nsambya CHBC was a remarkable reduction in bed occupancy from an average of three months to two weeks for HIV/AIDS-related hospital admissions in 1987, within 12 months of starting the CHBC, long before ART became publicly accessible in the country (data not presented).
Discussion
Overall, the core findings from this study demonstrate that the Nsambya CHBC complements national HIV and TB management and resulted in a higher proportion of ART patients retained in care and a lower LTFU rate, 12 months after initiation. We believe the higher retention in care and lower LTFU rates seen among the ART patients could be revealing the results of 25 years of evolution of the Nsambya CHBC, from preparing PLHA for death in the pre-ART era to keeping them alive through ART and long-term followup measures. The process entailed regular review of CHBC design to make it sensitive to some key challenges faced by patients while seeking health care. That translated into additional psychosocial support services such as the OVC support programme, food supplements to help with food insecurity, economic empowerment, particularly of adolescents through sponsorships for vocational trainings, and some caregivers to enable them to deal with poverty and other negative impacts of HIV/AIDS [22] . Other factors include strategies such as tracking of defaulting patients, community involvements, task shifting to community volunteers, nurses, counselors, and social workers [27] , and using outreaches to promote geographical access to some services. Furthermore, the evolutionary process involved the adoption of measures that have contributed to health system strengthening, as a stronger health system [5] is crucial for effective service delivery. We think that the slightly higher mortality rate seen among Nsambya CHBC patients on ART might be due to improved tracking of patients considered "lost to follow-up. " Indeed, a variable proportion of ART patients labelled as "lost to care" were actually dead upon tracking, and that observation is consistent with the literature [28] [29] [30] . Our mortality rate may also be reflecting improved documentation and reporting of deaths from the communities by community volunteers, who are residents of the communities. Overall, the mortality trend was reducing much more in the Nsambya CHBC, as depicted in Figure 5 .
We also found that a higher percentage of TB patients were tested for HIV in the Nsambya CHBC and the average cure rate for new smear-positive TB patients was higher than the national average. However, the defaulter rates were similar. Various factors may explain the higher proportion of TB patients tested for HIV and the improved TB cure rates in the Nsambya CHBC. The Nsambya CHBC has a TB clinic and a laboratory for various tests including sputum microscopy on the same premises as the main HIV clinic. That structural arrangement coupled with training of health workers on policy guidelines for the integrated management of HIV-TB coinfection may have strengthened management of the two diseases. That arrangement may also have raised awareness among health workers and patients as well as facilitated screening of TB patients for HIV and vice versa. Moreover, patients see the arrangement as convenient and cost-saving to have HIV and TB screening and treatment at the same facility [31] . The high TB defaulter rate was unexpected, particularly when compared to LTFU among ART patients in the Nsambya CHBC. Nevertheless, that finding might be linked to the overall small proportion of TB defaulters started on ART (Table 3) , which is in keeping with the literature [32, 33] . In addition, TB patients referred to receive treatment but not enrolled in the Nsambya CHBC could not be tracked because of disjointed health information systems and logistic challenges. This observation could be reflecting a wider problem and calls for early initiation of ART in all HIV-TB coinfected patients in line with the recent revisions of the treatment guidelines [34, 35] and concerted efforts to track all TB patients receiving treatment in the Nsambya CHBC.
The remarkable reduction in bed occupancy was feasible because of early discharge from hospital, home-based care provided by outreach staffs, and support from family members and friends of patients and community involvements. Studies from Uganda [36, 37] and elsewhere in SSA [38, 39] reported high HIV-related hospital admissions, sometimes to the exclusion of non-HIV patients in the 1990s and early 2000s. Undoubtedly, the reduction in bed occupancy has multiple impacts, such as freeing up beds for non-HIV patients, decreased workload on health workers and reduced pressures on health infrastructure, all of which have gains for the health system [26] . There may also be gains for the patients and their caregivers from the shorter stays, such as overall costs. With the advent of ART, the reduction in bed occupancy has been sustained, as the health conditions of many HIV patients improved and relatively fewer patients were admitted to hospital and for shorter durations, in line with the literature [40] [41] [42] . Over the years, community involvements seem to have raised awareness about HIV and reduced stigma to some extent, as reported by some patients and their caregivers as well as community volunteers, some of whom are expert patients. These positive effects could contribute to the building blocks for chronic disease management in resource-limited settings, particularly, where the default healthcare delivery models were not designed for chronic disease management [16] .
We have observed some of the positive impacts of home visits and the various forms of psychosocial support, including lessons on self-management on patient outcomes, and believe they could go beyond HIV and TB management to benefit patients with other chronic conditions such as diabetes and hypertension, to mention a few [43] . Yet, that scenario may be dictated by additional funding and other resources to scale up, policy guidelines for regulation, and the political commitment to support and sustain the approach as well as a change in the mind-sets of programme coordinators and managers. Currently, CHBC is largely a "donor-partner" funded initiative operating on a miniature scale [8, 44] , compared to the existing HIV and TB disease burdens and unmet needs.
Impact of Long Standing
Faith-Based Solidarity. To a large extent, the findings from the Nsambya CHBC illustrate what could be achieved when a common goal is backed by some form of "solidarity, " in this case, "a complex and powerful long standing faith-based solidarity" involving international donor-partnerships and local partners. To accomplish the common goal for the solidarity, a wide range of resources and several programmes were envisaged. Somehow, the donors and partners directly or indirectly supported most of the essential pillars of health system strengthening [45, 46] through funding, drugs, equipment, materials, infrastructure development, and vital technologies like electronic databases to support health information systems. The donorpartnership synergies also provided technical assistance to build and maintain systems: train, supervise, monitor and evaluate performance against set standards periodically, thus gradually developing some of the needed systemic capacities [47] as well as a viable service delivery mechanism over time. It is estimated that, at the time of this study, the existing key donors and partners had each supported the Nsambya CHBC for at least eight years covering different periods or with some overlap, and the oldest partner for over 25 years and ongoing. This "longevity of faith-based solidarity" has been pivotal to the survival, evolution, and expansion of the Nsambya CHBC.
Administrative and Operational Integration.
One of the important achievements of the Nsambya CHBC was the establishment of administrative and operational integration among donors and partners. The measures allow some resources to be pooled together, utilized after collective decisions, and accounted for in a transparent manner. Administrative and operational integration has facilitated and somehow harmonized implementation of some common policy guidelines. For instance, there are common policy guidelines for human resources for health management in place. In practice, they translate into common procedures for advertising vacancies, standardized selection criteria, and the use of Ugandan national salary scales. This avoids disparities in salaries and working conditions for health workers with similar qualifications and experiences, but working on different programmes. The measures have reduced duplication, minimized wastage and administrative costs and poaching of health workers, and seem to have promoted efficiency and synergies with better programme outcomes.
Positive "Spill
Over" Effects. Even though the original goal of the Nsambya CHBC was to provide care, treatment, and psychosocial support for PLHA and their families, with time, the additional resources from the HIV programmes appear to have benefited other programmes and the general health system. Notably, TB control, nutritional support for children, and OVC support including sponsorships for vocational training and support for caregivers were benefited [22] . These positive "spill over" effects are consistent with findings from studies in Ethiopia and Malawi [48] and elsewhere [25, 26, 49] globally.
Challenges to Be
Addressed. Despite the achievements of the Nsambya CHBC, some important challenges remain, and they can be viewed from the level of CHBC, from that of the implementing organization, donor-partner demands and preferences, and the general health system. Documentation and data capturing from community activities need to improve in order to contribute to operational research in the future. The referral networks linking the communities to the outreach clinics and to the department and hospital require strengthening in order to be effective. Community volunteers play vital roles in the referral networks, but they may not be adequately resourced to function effectively. Budgeting must also be clear and stable in order for programmes to be designed in a feasible manner and implemented consistently. This can be difficult to manage with multiple donors and partners providing varying portions of funds over varying periods. Supplies such as drugs and medical products are also received on a variable basis from a range of sources. In order to prevent waste and actively identify areas of both overage and shortage, efficient and timely recording systems for supplies are essential.
Although the Nsambya CHBC has an organizational know-how in place that could be extended to benefit other health problems other than HIV and TB, some donors and partners prefer to fund only specific aspects of the programmes. That state of affairs creates some difficulties among the donor-partner relationships and somehow does not contribute to the realization of the full potentials of CHBC. With respect to the general health system, referral networks are generally fragile, operational guidelines lack visibility, and the disjointed nature of health information systems makes it a daunting task to track patients lost to care, especially when they relocate to different cities, towns, or villages.
We recommend the following steps for the relevant authorities to consider in strengthening and expanding implementation of CHBC programmes:
(i) government cofunding and political commitment to scale up CHBC and ensure continuity of support in the face of changes in the donor-partner relationships, (ii) streamlining the existing patient tracking system to make it sensitive for tracking all patients in care in the Nsambya CHBC, (iii) strengthening of the referral networks through national guidelines and resource allocation as well as research, and (iv) a critical assessment of how the CHBC models impact on the general health system.
Limitations of Study.
Potential limitations of this study include issues with documentation (incomplete data), availability, and data quality. Consequently, we believe the reported number of patients ever enrolled in the Nsambya CHBC could be an underestimation, possibly due to missing data from worn out paper-based registers, before electronic databases became available. To deal with missing data, we relied on reported data from the NACP and NTLP, presented in global HIV and TB reports for the comparisons, whenever possible. That meant that only periods with available reported data could be compared. These limitations were accommodated for by providing the periods for the various analyses in the text under results. Data on the average bed occupancy rate was from a secondary source (unpublished hospital report) which did not provide the standard deviation for the mean reported. In addition, portions of the relevant paper-based registers for 1987-88 hospital admissions have worn out over the years, resulting in missing data. Therefore, the primary data could not be accessed for analyses.
We also recognize that the national averages level off diversity in data and their sources and therefore believe that, the observed differences in outcomes may not be solely due to the CHBC approach but possibly some other factors, which we were unable to explore.
Conclusions
We conclude that the Nsambya CHBC complements national HIV and TB management efforts and resulted in more positive results for several HIV and TB outcomes, when compared to the national averages. The findings could be reflecting the results of 25 years of evolution of the Nsambya CHBC, from preparing PLHA for death in the pre-ART era, to keeping them alive through life-prolonging ART and long-term follow-up measures. This is a process that entailed regular review of the approach, community involvements and additional interventions to mitigate some of the negative impacts of HIV/AIDS, while adopting measures and strategies that have contributed to health system strengthening in the country. This approach may hold the potential for chronic disease management in resource-limited settings. Scaling up CHBC could have wider positive impacts on the management of not only HIV and TB, but also other chronic diseases as well as the general health system. A complex and powerful long-standing "faith-based solidarity" among international donors and partners has been pivotal to the survival and evolution of the Nsambya CHBC.
